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(54) METHOD OF PRINTING SHEET-LIKE RECORDING MEDIUM AND PRINTER 

(57) A printing apparatus (1) has an ink-jet printer 
(2), a medium tray (4) for conveying a medium (3) to be 
printed by the printer (2). a medium feeding mechanism 
(5), and a medium retrieving mechanism (6). The printer 
(2) has an ink-jet printing head (21) and a tray convey- 
ance mechanism for reciprocating the medium tray (4) 
along a predetermined conveyance path traversing the 
printing position of the printing head (21). A medium tray 
(4) carrying an unprinted medium (3) is placed on the 
medium feeding side of the printer (2), the medium tray 
(4) is conveyed past the printing position of the printing 
head (21), and the medium thereon is printed. The 
medium tray (4) is discharged to a medium tray dis- 
charge section (24). After removal of the medium (3), 
the medium tray (4) is returned to its original position. 
The medium tray (4) carrying the media (3) is recipro- 
cated for repeated printing of the media (3). Printing of. 
captions and the like on the surfaces of CD-Rs and 
other plate-like recording media can be readily con- 
ducted. 
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Description 

Technical Field 

This invention relates to a printing method and a 
printing apparatus for a printing plate-like recording 
medium, which are suitable for printing a caption, infor- 
mation or an image related to recorded content or the 
like on the surface of a compact disk per se, the surface 
of a case thereof, the surface of a case for a floppy disk, 
or the like (hereinafter collectively referred to as "plate- 
like recording media). 

Background Art 

Plate-like recording media, e.g., CD-R and the like, 
are media which the user can utilize freely tor recording. 
The surfaces of some media are printed in advance by 
another method with characters, designs, patterns and 
the like indicating company name, product name etc. 
that do not have to be changed with each recording of 
data. However, printing of additional information etc. is 
possible. Moreover, the recording capacity of such a 
medium is large. In view of these points, it is convenient 
to print titles and the like indicating the recorded content 
on the surface of the case or directly on the CD-R sur- 
face. 

In the case of new record releases, computer soft- 
ware and other such products produced in large quanti- 
ties and recorded with information known in advance, 
this kind of printing can be done by the manufacturer 
beforehand. However, no method or apparatus has ever 
been proposed for enabling the user to print desired 
content-related information, images and the like by a 
simple operation. 

The object of this invention is to provide a printing 
method and printing apparatus enabling captions and 
the like to be easily printed on the surface of a CD-R or 
other plate-like recording medium or the surface of the 
case thereof. 

Disclosure of the Invention 

For achieving the aforesaid object, this invention 
adopts a method having an ink-jet printing head and a 
medium tray for conveying a compact disk or other 
plate-like recording medium and conducting printing 
with the printing head of a caption or the like on the sur- 
face of the plate-like recording medium conveyed as 
carried on the medium tray. By placing the plate-like 
recording medium on the medium tray and conveying it 
to the printing position in this way, the printing of the 
plate-like recording medium can be conducted using an 
existing ink-jet printer substantially without modification. 

The medium tray is preferably reciprocated within 
"the printer along a conveyance path traversing the print- 
ing head. This is convenient because it enables printing 
to be conducted on the surfaces of a large number of 
plate-like recording media by loading unprinted media 



on the medium tray one at a time on one side and 
removing the printed plate-like recording media from the 
medium tray on the other side. 

Although a printing head that uses dye ink can be 

s employed, one using pigment ink can be used instead. 
Use of pigment ink enables formation of a durable 
printed surface since the film formed by the printing is 
not soluble in water. 

When repeatedly printing disk-shaped recording 

j o med ia such as C D- Rs or when characters, d esigns, pat- 
terns and the like indicating company name, product 
name etc. that do not have to be changed with each 
recording of data are already printed by another 
method, the media must be oriented with respect to the 

15 medium tray when placed thereon. For this, an index 
can be formed on one or both of the plate-like recording 
medium and the medium tray to enable the plate-like 
recording medium to be placed in a prescribed posi- 
tional relationship with respect to the medium tray and 

so placing the recording medium on the medium tray 
based on the index. 

When the plate-like recording medium is disk- 
shaped like a CD-R, for example, it suffices to form one 
or more indexes in the circumferential direction at one or 

25 more places on the outer edge or the center side. 

Further, when it is possible to use an image reader 
or other such system and a sensor capable of discrimi- 
nating a very small spot, the image pattern on the sur- 
face of the plate-like recording medium can be read in 

30 the circumferential direction and the plate-like recording 
medium be placed in the prescribed positional relation- 
ship with respect to the medium tray based on the read- 
out information. 

The plate-like recording medium printing apparatus 

35 utilizing the invention method can comprise an ink-jet 
printing head, a medium tray, for conveying a compact 
disk or other plate-like recording medium, a tray convey- 
ance mechanism for reciprocating the medium tray 
within the printer along a conveyance path traversing 

40 the printing head, a feeding mechanism tor feeding the 
unprinted plate-like recording medium to the medium 
tray, and a retrieving mechanism for retrieving the 
printed plate-like recording medium from the medium 
tray. This apparatus can, by its printing head, print a 

45 caption or the like on the surface of the plate-like record- 
ing medium conveyed as carried by the medium tray. 

The feeding mechanism can be equipped with a 
medium carrier which conveys the unprinted plate-like 
recording medium along a prescribed conveyance path 

so and places it on the medium tray. In this case, it is pref- 
erable, to adopt a medium carrier equipped with a 
blower, an openable cover attached at an air outlet of 
the blower and a medium suction surface formed at an 
air intake of the blower. 

55 In addition, the retrieving mechanism can be 
equipped with a medium- carrier which retrieves the 
printed plate-like recording medium from the medium 
tray and conveys it along a prescribed conveyance path. 
This medium carrier can be equipped with a blower, a 
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closable ewer attached at an air outlet of the blower and 
a medium suction surface formed at an air intake ol the 
blower. 

When carriers of this configuration are used, opera- 
tion of the blower enables the plate-like medium to be s 
readily held by suction and conveyed to the desired 
location. After it reaches the desired position, the plate- 
like recording medium held by suction can be released 
and transferred to the desired spot by closing the air 
intake of the blower with the closable cover. »o 

Preferably, the medium carriers further have a per- 
forated turntable defining the medium suction surface, a 
rotational driver for rotating the turntable, and detection 
means, for detecting a positioning index formed on the 
plate-like recording medium, disposed at a position to is 
be movable depending on the position of the index, rota- 
tion of the perforated, turntable retaining the plate-like 
recording medium by suction being continued until the 
index is detected. By adopting this arrangement, the 
plate-like medium can be placed in a prescribed posi- 20 
tional relationship with respect to the medium tray. 

For continuously writing information to a large 
number of plate-like recording media and conducting 
printing on the surface thereof, the feeding mechanism 
of printing apparatus is preferably equipped with a 25 
medium storage section for storing unprinted plate-like 
recording media and a drive for conducting at least writ- 
ing of information with respect to the plate-like recording 
media supplied from the medium storage section. In 
addition, the retrieving mechanism is preferably 30 
equipped with a reject retrieving section for retrieving 
rejects from among the plate-like recording media after 
writing and reading have been conducted in the drive. 

On the other hand, when the reciprocating medium 
tray is not used, printing of plate-like recording media 35 
can be conducted using a printing apparatus of the fol- 
lowing type. That is, there can be used a printing appa- 
ratus for printing plate-like recording media comprising 
a medium storage section for storing a vertical stack of 
separate trays having unprinted plate-like recording 40 
media set therein, a medium feeding mechanism con- 
figured to push out the separate trays having plate-like 
recording media set therein and stored in the medium 
storage section laterally from the lower end thereof one 
by one, a medium conveyance mechanism for receiving 45 
the separate trays having plate-like recording media set 
therein and pushed out by the medium feeding mecha- 
nism and conveying them along a prescribed convey- 
ance path, an ink-jet printing head for conducting 
printing of captions and the like on the surface of the so 
plate-like recording media conveyed along the pre- 
scribed conveyance path, a medium retrieving section 
for receiving the separate trays having printed plate-like 
recording media set therein at a lower end position and 
retrieving them as successively stacked in the vertical ss 
direction, and a medium discharge mechanism for 
receiving the separate trays having printed plate-like 
recording media set therein from the medium convey- 
ance mechanism and transferring them to the medium 



retrieving section. When this method is used, printing 
can be conducted not only on plate-like recording 
medium but also on thick cardboard and the like. 



Brief Description of Drawings 

Figure 1 is a schematic structural view showing the 
overall configuration of a printing apparatus which is a 
first embodiment of the invention. 

Figures 2(A) and 2(B) are explanatory diagrams 
showing an example of a reciprocating medium tray 
used in the apparatus of Figure 1 , and Figures 2(C) and 
2(D) are explanatory diagrams showing an example of a 
separate medium tray used in the apparatus of Figure 6. 

Figures 3(A) - 3(C) are explanatory diagrams show- 
ing the configuration of a medium feeding section used 
in the apparatus of Figure 1. Figure 3(A) being a sche- 
matic structural view, Figure 3(B) a plan view of a circu- 
lar bottom plate, and Figure 3(C) a sectional view of the 
portion cut along line C-C. 

Figures 4(A) - 4(D) are explanatory diagrams show- 
ing the configuration of a medium retrieving section 
used in the apparatus of Figure 1, Figure 4(A) being a 
structural diagram of a medium storage cylinder, Figure 
4(B) an explanatory view showing a positioning, hole at 
the lower end of a pole thereof. Figure 4(C) ji structural 
diagram of an outer case, and Figure (D) an explanatory 
view showing the upper portion of a cylinder guide. 

Figures 5(A) and 5(B) are explanatory views show- v 
ing the configuration of a medium carrier .used, in the- 
apparatus of Figure 1 . ' 

Figure 6 is a schematic structural view showing the 
overall configuration of a printing apparatus that is a 
second embodiment of the invention. --. . . 

Figure 7 is a schematic structural view showing 
another example of a medium conveyance mechanism. 

Figure 8 is an explanatory view showing .the posi- 
tion of an index affixed to a medium. 

Best Mode for Carrying out the Invention 

Embodiments of the invention will be explained with 
reference to the drawings in the following. 

(First Embodiment) 

Overall Configuration 

Figure 1 shows the overall configuration of a CD-R 
printing apparatus to which the invention has been 
applied. The printing apparatus 1 shown in the drawing 
has an ink-jet printer 2 mounted at the top center of an 
apparatus base 1a, a reciprocating medium tray 4 for 
conveying a CD-R (hereinafter referred to simply as a 
"medium") 3 to be printed by the ink-jet printer 2. a 
medium feeding mechanism 5 disposed on the side 
from which the unprinted medium is fed at the ink-jet 
printer 2, and a medium retrieving mechanism 6 dis- 
posed on the side from which the printed medium is dis- 
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charged at the ink-jet printer 2. 

The ink-jet printer 2 has an ink-jet printing head 21 
and a tray conveyance mechanism (not shown) for 
reciprocating the medium tray 4 along a prescribed con- 
veyance path traversing the printing position of the print- 
ing head 21. It suffices to adopt an ink-jet printer of a 
type in common use, without modification, as the ink-jet 
printer 2 and to adjust the spacing etc. between a tray 
guide member defining the printing position and the 
printing head to conduct printing on the surface of the 
medium conveyed on the medium tray 4. A detailed 
explanation of the structure of the printer itself is there- 
fore not given in this specification. 

The printing head 21 can be either one that con- 
ducts printing using dye ink or one that conducts print- 
ing using pigment ink. When durability against water 
and the like is required, it is preferable to employ a print- 
ing head using pigment ink. 

The side of the ink-jet printer 2 in the foreground of 
the drawing is the medium feeding side, where a tray 
setting section 23 is formed for setting the reciprocating 
medium tray 4 carrying the unprinted medium 3. When 
the reciprocating medium tray 4 tray is set on the setting 
section 23 and the unshown tray conveyance mecha- 
nism is operated, the reciprocating medium tray 4 is fed 
laterally toward the printing head 21 and the surface of 
the unprinted medium 3 carried thereby is subjected to 
prescribed printing by the printing head 21 . A discharge 
section 24 for the reciprocating medium tray 4 is formed 
on the medium discharge side of the ink-jet printer 2. 
The reciprocating medium tray 4 carrying the medium 3 
printed by the printing head 21 is moved to the dis- 
charge section 24 after passing by the printing head 21 . 

The tray conveyance mechanism in this embodi- 
ment is configured to reciprocate the reciprocating 
medium tray 4. Such a reciprocating mechanism can be 
built using a prior-art drive mechanism. The reciprocat- 
ing medium tray 4 thus passes from the tray setting sec- 
tion 23 past the printing head 21 printing position to the 
discharge section 24 and then returns via the printing 
position to the tray setting section 23 on the front side. 

The configuration of the medium feeding mecha- 
nism 5 will now be explained. The medium feeding 
mechanism 5 has a medium storage section 51 for stor- 
ing unprinted media 3 in a vertical stack, a drive 52 for 
conducting writing of preset information to the media 3 
stored in the medium storage section 51, and a medium 
carrier 7 for conveying the media along a prescribed 
path. The medium storage section 51 and the drive 52 
are disposed on opposite sides of the tray setting sec- i 
tion 23 of the printer 2. 

The medium carrier 7 conveys the medium 3 along 
the following path. The medium carrier 7 first conveys 
the uppermost medium 3 stacked in the medium stor- 
age section 51 toward the drive 52 and transfers it to the f 
drive 52. After being recorded with information in the 
drive 52, the medium 3 is again conveyed by the 
medium earner 7 and placed at a setting section 42 (see 
Figure 2) of the reciprocating medium tray 4 resting on 



the tray setting section 23 of the ink-jet printer 2. The 
medium carrier 7 then goes to the medium storage sec- 
tion and stands by in a state enabling conveyance of the 
medium 3 processed by the drive. 
5 On the other hand, the medium retrieving mecha- 
nism 6 is equipped with a medium retrieving section 61 
for retrieving the printed media 3 other than rejects, a 
reject retrieving section 62 for retrieving rejects, and a 
medium carrier 8 for conveying the printed media 3 
w along a prescribed path. The medium retrieving section 
61 and the reject retrieving section 62 are disposed on 
the same side of the discharge section 24 of the printer 
2. It is also possible to dispose the retrieving sections 
61, 62 on opposite sides of the discharge section 24 of 
is the printer 2. 

The structures of the individual components will 
now be explained. 

Medium trav 

20 

Figures 2(A) and 2(B) show the reciprocating, 
medium tray 4. As shown in the figure, the reciprocating 
medium tray .4 includes a tray body 41 consisting of a 
thin rectangular plate, a shallow circular recess 42 

25 formed at an appropriate location in the tray body sur- 
face, and a circular projecting portion 43 formed at the 
center of the circular recess 42. The circular recess 42 ' 
is the setting section for the medium 3 and is given an 
internal diameter slightly larger than the diameter of the 

30 medium 3. The center projecting portion 43 is formed to 
a size for snug insertion in a center hole of the medium 
3. The material of the tray body 41 can be plastic, thick 
cardboard or the like. Basically, however, any material is 
acceptable. The shape of the medium setting section 42 

35 is not limited to that of a circular recess and any struc- 
ture enabling the medium 3 to be set without shifting in 
any direction is usable. 

Although the reciprocating medium tray 4 of this 
embodiment is of a two-layer structure, it can of course 
be integrally formed of synthetic resin or the like. 

Medium storagp section 51 

Figure 3 shows the general configuration of the 
is medium storage section 51. The medium storage sec- 
tion 51 is provided with a base 51 1 , a circular shaft-like 
pole 51 2 attached to the upper surface of the base 511, 
a lift plate 513 having the pole 512 passing there- 
through, and a circular bottom plate 514 resting on the 
>o lift plate 513 and having the pole 512 passing through 
the center thereof. Media 3 are fitted from above onto 
the portion of the pole 512 projecting from the circular 
bottom plate 514 to be stored in a stack. 

The lift plate 513 ascend and descend freely along 
5 a slide rail 515 attached to stand upright on the base 
51 1 It is raised and lowered by a gear motor 51 7 via a 
transmission mechanism 516 comprising a timing belt 
and pulleys. The range of vertical movement of the lift 
plate 513 is defined by a lower limit sensor 518 and an 
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upper limit sensor 519 mounted on the sJide rail 515. 

In addition, a media sensor 520 is disposed laterally 
of the upper end of the pole 512 for use in the operation 
of lifting the next medium when the preceding one has 
been sucked upward onto the carrier, thereby constantly s 
conveying the position of the media to a fixed location, 
and for, when no more media 3 are left in medium stor- 
age section 51, detecting this fact. Specifically, as 
shown in Figure 3(B). the upper surface of the circular 
bottom plate 514 is formed with a diametrical groove io 
514a and the groove is aligned with the path of the 
media sensor 520 detection light. When a medium 3 is 
carried on the bottom plate 514, its presence can be 
detected since medium 3 reflects the sensor 520 detec- 
tion light. When no medium 3 is left on the bottom plate is 
514 and the bottom plate 514 rises to the height of the 
media sensor 520, the detection light beam passes 
through the groove 514a and no reflected light can be 
obtained. As a result, the fact that no media 3 remain is 
detected. 30 

Medium retrieving section 61 * 

The configuration of the medium retrieving section 
61 is shown in Figure 4. The medium retrieving section 25 
61 comprises a cartridge type medium storage cylinder 
61 1 made of acrylic resin sheet or other such transpar- 
ent synthetic resin material and an outer case 612 tor 
removably accommodating the medium storage cylin- 
der 611. The medium storage cylinder 611 includes a 30 
transparent circular cylinder 613 made of acrylic resin 
sheet or other such transparent synthetic resin material, 
which has a floor plate 614 attached to it bottom. A pole 
615 extends from the center of the floor plate along the 
central axis of the cylinder. A floating plate 616 formed 35 
at its center with a pole through-hole is fit onto the upper 
end of the pole 615. The floating plate 616 rests on a 
conical coil spring 617 disposed around the pole. Each 
time a medium 3 is loaded on the floating plate 616, 
therefore, the floating plate 616 moves down owing to 40 
compression of the conical coil spring 61 7 by the added 
weight. 

The tower end surface of the pole 615 passes 
through the floor plate 614 to be exposed at the under- 
surface of the floor plate 614. As shown in Figure 4(B), 45 
this lower end surface is formed with a positioning hole 
615a. 

The outer case 612 in the medium storage cylinder 
611 of this configuration is removabl y accommodated 
comprises a rectangular frame 618 wherein a plurality so 
of (four, for example) cylinder guides 619 having 
tapered upper ends are concentrically disposed. The 
medium storage cylinder 611 can be removably 
inserted into the space defined by the cylinder guides 
619 from above. The floor of the outer case 612 is dis- 55 
posed at the center thereof with a positioning stud 620 
insertable into the positioning hole 615a opening at the 
lower end surface of the pole of the medium storage cyl- 
inder 61 1 . A full-state detection sensor 621 is disposed 



at the upper end of the outer case 612 for detecting 
when the medium storage cylinder 61 1 is filled with 
media 3. 

With the medium retrieving section 61 of this config- 
uration, when the medium storage cylinder 611 
becomes full of media 3, it can be removed from the 
outer case 612 to collect the media 3 cylinder by cylin- 
der. An empty cylinder can be inserted after the full cyl- 
inder has been removed. After collection, the full 
cylinder can be taken to another location for the next 
processing step. Owing to the provision of the position- 
ing stud 620 and the cylinder guides 619, the medium 
storage cylinder 61 1 is automatically positioned even 
when inserted from above without particular caution. 
The insertion operation is therefore easy to conduct. 

The reject retrieving section 62 is identically config- 
ured. 

(Medium carrier 7) 

Figure 5 shows the configuration of the medium 
carrier 7. The medium carrier 7 is constituted utilizing a 
blower of a type in common use. Specifically, the 
medium carrier 7 is equipped with a blower unit 71 hav- 
ing an internal propeller, an air intake 72 opened in a 
casing of the blower unit 71. and an air outlet 73 also 
opened in the casing. 

A circular cylinder 74 is attached to the air intake . 
72. A turntable 75 is disposed in the circular open end of 
the cylinder 74 concentrically therewith. The turntable 
75 is coupled with the output shaft of a motor 76 dis-..' 
posed inside the cylinder 74. An optical' sensor 77 is - 
attached at a location enabling it to move from the outer 
edge of the turntable 75 at the inner surface of the cylin- 
der 74 toward the inner edge thereof. The optical sensor 
77 detects the side of the medium 3 sucked onto the 
turntable 75 through the gap between the outer edge of 
the turntable 75 and the inner surface of the cylinder 7 
and through the transparent turntable. 

On the other hand, a closable cover 78 is attached 
at the air outlet 73 for opening and closing it. When the 
closable cover 78 is open, the medium carrier 7 func- 
tions, sucking air in through the air intake 72 and dis- 
charging from the air outlet 73. Therefore, if the 
turntable 75 attached at the air intake 72 of the medium 
carrier 7 is contacted with or brought near the surface of 
a medium 3, the medium 3 will be sucked onto the turn- 
table 75 by the air suction force. Conversely, if the air 
outlet 73 is closed by the closable cover 78, the air 
intake action is inhibited and the medium 3 sucked onto 
the turntable 75 falls off. 

It therefore suffices to move the so-configured 
medium carrier 7 along a prescribed conveyance path 
(represented by a thick line in Figure 1) and to arrange 
for the medium 3 and the turntable 75 to oppose each 
other concentrically at each position. By this, the 
unprinted media 3 stored in the medium storage section 
51 can be sucked one by one, conveyed to the drive 52 
side, and placed precisely with respect to the medium 
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setting section 52a of the drive 52. Further, the recorded 
meaia 3 received at the drive 52 can be placed precisely 
with respect to the media setting section 42 of the recip- 
rocating medium tray 4 of the printer 2. 

In this embodiment, the medium carrier 7 is 5 
equipped with the sensor 77 as mentioned earlier. An 
index for detection by this sensor is formed on each 
medium 3. Specifically, one positioning index 31 is 
formed in the circumferential direction on or near the 
outer edge or the inner edge of the medium 3 (see Fig- w 
ure 2). This index may be printed or be formed by cut- 
ting away a portion of the medium 3. In either case, the 
position of the index 31 in the radial direction is defined 
to be a position enabling detection by the optical sensor 
77- 

After the medium carrier 7 has received the 
medium 3 from the drive 52, for example, the motor 76 
is operated to rotate the turntable 75 holding the 
medium 3 by suction until the index 31 affixed to the 
medium 3 is detected. The turntable 75 is stopped at the so 
rotational position where the optical sensor 77 detects 
the index. If the media 3 are placed on the setting sec- 
tion 42 of the medium tray 4 while maintained in this 
state, they can always be placed on the medium tray 4 
in the same orientation. %s 

Advantages are therefore obtained, including that 
when, for example, a single medium 3 is overprinted a 
number of times, or when the medium 3 has be been 
printed beforehand, at each printing the printing can be 
conducted with the medium 3 aligned in a fixed orienta- 30 
tion. 

(Modifications of the first embodiment) 

In this embodiment, the turntable 75 is attached to 35 
the medium carrier 7 and the medium 3 is held thereon 
by suction. When positioning of the medium 3 is unnec- 
essary, however, the turntable and the sensor can be 
omitted and the medium 3 be sucked onto the annular 
end surface of the cylinder 74 attached to the air intake. 40 

Moreover, the medium carrier 7 need not be of the 
suction conveying type as in this embodiment but, for 
example, can instead be one with a mechanism for car- 
rying the medium 3 by gripping it from above and below. 
Alternatively, it is possible to adopt one with a mecha- 45 
nism for carrying the medium by inserting openable 
claws into the hole at the center of the medium or a 
mechanism for grasping the outer periphery of the 
medium. 

In this embodiment the medium 3 is formed with so 
the index 31 to enable detection of the rotational angu- 
lar position of the medium 3. Instead, it is possible, for 
example, to install an image reader, read the surface of 
the medium 3 in the circumferential direction and store 
the read-out image pattern in a memory beforehand. 55 
and determine the rotational angular position of the 
medium 3 based on the stored information. 

Although this embodiment of the printing apparatus 
1 is equipped with the drive 52. in a case where informa- 



• tion is not written to the medium 3 and only printing of its 
surface is conducted, the drive 52 is unnecessary. Fur- 
ther, installation of the reject retrieving section 62 is also 
unnecessary when the elimination of rejects is con- 
ducted manually or when the drive is not provided. 

In addition, the medium feeding mechanism 5 and 
the medium retrieving mechanism 6 can be omitted, tn 
this case, the setting of the media with respect to the 
reciprocating medium tray 4 on one side of the printer 2 
can be conducted manually and the removal of the 
printed medium from the other side also be conducted 
manually. 

The position at which index 31 is formed will now be 
explained. As shown in Figure 8(A), a CD-R 300, for 
example, has at its center a chucking section 302 with a 
center hole 301 and is formed outward thereof with a 
portion formed on the front and rear sides with annular 
recording surfaces 303. Since the rear surface of the 
chucking section is not applied with a coating for print- 
ing, it is an unrecordable portion. In addition, a thin ring- 
like portion 304 that cannot be printed by the ink-jet 
method is formed between the chucking section 302 
and the recording surface 303. At the outer edge 305 is 
a transparent rim. 

A marking can therefore be printed on the surface 
of the central chucking section 302 by silk-screen print- 
ing in advance for use as an index. Otherwise, this por- 
tion can be printed with data using dots or a large 
number of lines. As shown in Figure 8(B). it also of 
course possible to form the index at the transparent 
outer edge 305 portion or, by silk-screen printing, to 
print this portion in the circumferential direction before- 
hand with data in the form of dots or line segments. The 
recording surface 303 can be printed by either silk- 
screen or ink-jet printing. 

(Second Embodiment) 

Another embodiment of the invention will now be 
explained with reference to Figure 6. The printing appa- 
ratus 10 of this embodiment conveys media using a 
separate medium tray for each medium and prints them 
with an ink-jet printing head. (The separate medium 
trays are unnecessary when handling media contained 
in hard cases.) 

As shown in Figures 2(C) and 2(D). the separate 
tray 14 used in this embodiment includes a tray body 
141 consisting of a thin rectangular plate and a shallow 
circular recess 1 42 formed at the center of the tray body 
surface. The circular recess 142 is the setting section 
for the medium 3 and is given an internal diameter for 
snug accommodation of the medium 3. The center of 
the circular recess 1 42 is formed with a through-hole for 
receiving the projecting portion at the center portion of 
the medium 3. The material of the tray body 141 can be 
plastic, thick cardboard or the like. Basically, however, 
any material is acceptable. The shape of the medium 
setting section is not limited to that of a circular recess 
and any structure enabling the medium 3 to be set wrth- 
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out shifting in any direction is usable. 

The explanation will now be continued with refer- 
ence to Figure 6. The printing apparatus 10 of this 
embodiment is basically constituted of a centrally 
located printer 1 2 equipped with an ink-jet printing head 5 
11 . a medium feeding section 1 3 disposed on one side 
of the ink-jet printer 12, and a medium retrieving section 
15 disposed on the other side of the printer 12. 

The medium feeding section 13 is equipped with a 
stacker 1 31 for storing a vertical stack of separate trays u> 
14 having CD-Rs or other plate-like media set therein 
and a forwarding mechanism 1 32 tor laterally forwarding 
toward the printer 1 2 the medium-carrying separate tray 
14 that is at the bottommost position in the stacker 131. 
This forwarding mechanism 132 is equipped with a is 
pusher head 134 capable of reciprocating laterally 
along a lateral guide 133 and a drive mechanism for 
moving the head 134. The drive mechanism can be a 
conventional mechanism for converting the rotational 
force of a motor into linear movement. A cam pin 136 is 20 
attached to the lower end of the head 134. As shown in 
Figure 6(B). the cam surface 137 on which the cam pin 
136 slides has a high cam surface 137a on which the 
cam pin 136 slides during feed-out operation and a low 
cam surface 1 37b on which the cam pin 1 36 slides dur- 25 
ing return operation. 

By making the width of the head 134 narrower than 
the bottom width of the stacker 131, therefore, the 
medium-carrying separate tray 14 supported by the 
lower ends of the opposite walls of the stacker 1 31 can, 30 
during advance of the head 134. be hit by the head 134 
and forwarded to the printer 12. During return of the 
head 134. however, since the head 134 returns at a 
level that is one step lower, it can return to its initial posi- 
tion under the stacker 131 without hitting the medium- 35 
carrying separate tray 14 now at the lower end of the 
stacker 131. By reciprocating the head 134, therefore, 
the medium-carrying separate trays 14 can be tor- 
warded one at a time to the printer 12 from the lower 
end of the stacker 131. 40 

The printer 12 is formed with a lateral medium con- 
veyance path at substantially the same height as that of 
the forwarded medium-carrying separate trays 14. For 
receiving the forwarded medium-carrying separate trays 
14, this medium conveyance path is basically consti- 45 
tuted by a platen roller 123 facing the printing head 1 1 
across a fixed gap. a spring 158 for pressing the sepa- 
rate tray 14 onto the platen roller 123. and a pair of dis- 
charge rollers 124. 125 disposed downstream of the 
printing head 1 1 in the direction of conveyance. so 

A separate tray 14 having a medium set therein lat- 
erally forwarded from the medium feeding section 13 is 
caught between the platen roller 123 and the spring 158 
and conveyed toward the printing head 1 1 by these 
members. The printing head 1 1 conducts prescribed 55 
printing of the medium surface synchronously with the 
conveyance of the separate tray 14. The medium-carry- 
ing separate tray 14 is then discharged from the printer 
12 by the discharge rollers 124, 125. The separate tray 



14 carrying the printed medium is forwarded to the 
medium retrieving section 15 by feed rollers 126, 127. 

The medium retrieving section 15 is equipped with 
a stacker 151 tor retrieving the medium-carrying sepa- 
rate trays 14 as stacked in the vertical direction, a lift 
plate 152 defining the floor of the stacker 1 51. and a lift 
mechanism 153 for raising and lowering the lift plate 
152. The lift mechanism 153 pushes the lift plate 152 
upward by rotating a lever fixed to the shaft of a gear 
motor and having a roller at its distal end. 

Inwardly projecting pawls 154, 155 are disposed at 
opposite inner surfaces of the stacker 151. The pawls 
154, 155 can rotate about their lower ends between a 
state in which their upper portions project inward and a 
state in which they are completely retracted to the out- 
side. In addition, the pawls 154, 155 are biased in the 
projecting direction from behind by springs 156. 157. In 
the projected state of the pawls 154, 155, their upper 
sides form substantially horizontal medium support sur- 
faces 154a, 155a, while their lower side portions form 
inclined surfaces 154b, 155b which slope inward in the 
upward direction. 

The feed rollers 126. 127 convey the separate tray 
14 carrying a printed medium to directly under the 
stacker 151 of the medium retrieving section 15. When 
the medium-carrying separate tray 14 reaches this posi- 
tion, the lift mechanism 153 is driven to move the lift*, 
plate 152 upward. The medium-carrying separate tray 
14 is raised by the lift plate 152. Although the pawls 154, 
155 project from the inner surfaces of the stacker, the 
forced lifting of the medium-carrying separate tray 14^ 
along the inclined surfaces 154b, 155b on the lower 
sides of the pawls retracts the pawls 1 54, 1 55 outwardly 
against the forces of the springs 156, 157. When the 
medium-carrying separate tray 14 has been lifted past 
the pawls, the lift plate 152 is lowered. The medium-car- 
rying separate tray 14 is then supported on the medium 
support surfaces 154a, 155a on the upper sides of the 
pair of pawls 154, 155 which now project inward. In this 
way, the separate trays 14 carrying printed media for- 
warded from the printer are successively stacked in the 
stacker 151 from below. 

(Other Embodiment) ■ - 

An example of a medium conveyance method dif- 
fering from those of Figures 1 and 6 will be explained. In 
the foregoing embodiments, the medium 3 is conveyed 
using a tray. Instead, as shown in Figure 7, a conveyor 
belt 200 can be disposed to circulate via the printing 
position 202 within a printer 201 and the medium can be 
conveyed by the conveyor belt 200. In this case, the sur- 
face of the conveyor belt can be formed with one or 
more shallow recesses and the media be placed therein 
(this recess being similar to that formed in the medium 
tray explained earlier). 
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Industrial Applicability 

As explained in the foregoing, in the method and 
printing apparatus for printing plate-like recording media 
of this invention, an ink-jet printing head and a medium 
tray for conveying a compact disk or other plate-like 
recording medium are provided and printing is con- 
ducted with the printing head of a caption or the like on 
the surface of the plate-like recording medium conveyed 
as earned on the medium tray. Therefore, by placing the 
plate-like recording medium to be printed on the 
medium tray and conveying it to the printing position in 
this way, the printing of the plate-like recording medium 
can be conducted using an existing ink-jet printer sub- 
stantially without modification. 

The medium tray is reciprocated within the printer 
along a conveyance path traversing the printing head. 
This is convenient because it enables printing to be con- 
ducted on the surfaces of a large number of plate-like 
recording media by loading unprinted media on the 
medium tray one at a time on one side of the medium 
tray conveyance path and removing the printed plate- 
Jike recording media from the medium tray on the other 
side. 

In this invention, an index is formed on one or both 
of the plate-like recording medium and the medium tray 
to enable the plate-like recording medium to be placed 
in a prescribed positional relationship with respect to 
the medium tray. Therefore, the position of the plate-like 
recording medium with respect to the medium tray can 
be easily conducted based on the index. 

Moreover, in this invention, a medium carrier for 
conveying the plate-like medium is equipped with a 
blower, an openable cover attached at an air outlet of 
the blower and a medium suction surface formed at an 
air intake of the blower. The medium conveyor of this 
configuration enables the plate-like recording medium 
to be reliably conveyed with a simple structure. 

The invention thus enables desired printing of the 
surface of a CD-R or other plate-like recording medium 
to be conducted with ease. 

Claims 

1. A method for printing plate-like recording media 
characterized in having and ink-jet printing head 
and a medium tray for conveying a compact disk or 
other plate-like recording medium and conducting 
printing with the printing head of a caption or the 
like on the surface of the plate-like recording , 
medium conveyed as carried on the medium tray. 

2. A method for printing plate-like recording media 
according to claim 1. characterized in that the 
medium tray is reciprocated along a conveyance t 
path traversing the printing head. 

3. A method for printing plate-like recording media 
according to claim 1 or 2, characterized in that an 



index is formed on one or both of the plate-like 
recording medium and the medium tray to enable 
the plate-like recording medium to be placed in a 
prescribed positional relationship with respect to 
5 the medium tray and the plate-like recording 
medium is placed on the medium tray based on the 
index. 

4. A method for printing plate-like recording media 
io according to claim 3, characterized in that the plate- 
like recording medium is disk-shaped, the index is 
formed at at least one place in the circumferential 
direction thereof, and the plate-like recording 
medium is placed on the medium tray in a pre- 

is scribed positional relationship with respect thereto 
based on the index. 

5. A method for printing plate-like recording media 
according to claim 3, characterized in that an image 

?o pattern or an index already printed on the surface of 
the plate-like recording medium is read in the cir- 
cumferential direction and the plate-like recording 
medium is placed on the medium tray in a pre- 
scribed positional relationship with respect thereto 

25 based on the result of the read-out. 

6. A method for printing plate-like recording media 
according to claim 1 or 2, characterized in that the 
printing head conducts printing using pigment ink. 

30 

7. A printing apparatus for printing plate-like recording 
media characterized in that it comprises an ink-jet 
printing head, a medium tray for conveying a com- 
pact disk or other plate-like recording medium, a 

35 tray conveyance mechanism for reciprocating the 
medium tray along a conveyance path traversing 
the printing head, a feeding mechanism for feeding 
the unprinted plate-like recording medium to the 
medium tray, and a retrieving mechanism for 

40 retrieving the printed plate-like recording medium 
from the medium tray, the printing head printing a 
caption or the like on a surface of the plate-like 
recording medium conveyed as carried by the 
medium tray. 

45 

8. A printing apparatus for printing plate-like recording 
media according to claim 7, characterized in that 
the feeding mechanism is equipped with a medium 
carrier which conveys the unprinted plate-like 

so recording medium along a prescribed conveyance 
path and places it on the medium tray, the medium 
carrier being equipped with a blower, an openable 
cover attached at an air outlet of the blower and a 
medium suction surface formed at an air intake of 
the blower. 

9. A printing apparatus for printing plate-like recording 
media according to claim 7 or 8, characterized in 
that the retrieving mechanism is equipped with a 
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medium carrier which retrieves the printed plate- 
like recording medium from the medium tray and 
conveys it along a prescribed conveyance path, the 
medium carrier being equipped with a blower, an 
openable cover attached at an air outlet of the 5 
blower and a medium suction surface formed at an 
air intake of the blower. 

1 0. A printing apparatus for printing plate-like recording 
media according to claim 8 or 9, characterized in 10 
that the medium carrier further has a perforated 
turntable defining the medium suction surface, a 
rotational driver for rotating the turntable, and 
detection means, for detecting a positioning index 
formed on the plate-like recording medium, dis- is 
posed at a position to be movable depending on the 
position of the index, the perforated turntable retain- 
ing the plate-like recording medium by suction 
being rotated until the index is detected by the 



media conveyed along the prescribed conveyance 
path, a medium retrieving section for receiving the 
separate trays having printed plate-like recording 
media set therein at a lower end position and 
retrieving them as successively stacked in the verti- 
cal direction, and a medium discharge mechanism 
for receiving the printed plate- like recording media 
from the medium conveyance mechanism and 
transferring them to the medium retrieving section. 



11. A printing apparatus for printing plate-like recording 
media according to claim 7, characterized in that 
the feeding mechanism is equipped with a medium 
storage section for storing unprinted plate-like 25 
recording medium and a drive for conducting at 
least writing of information with respect to the plate- 
like recording medium supplied from the medium 
storage section. 

30 

12. A printing apparatus for printing plate-like recording 
media according to claim 11, characterized in that 
the retrieving mechanism is equipped with a reject 
retrieving section for retrieving rejects from among 

the plate-like recording media after writing and 35 
reading have been conducted in the drive. 

1 3. A printing apparatus for printing plate-like recording 
media according to claim 7, characterized in that 

the printing head conducts printing using at least 40 
one of dye ink and pigment ink. 

14. A printing apparatus for printing plate-like recording 
media characterized in that it has separate trays for 
conveying compact disks or other plate-like record- 45 
ing medium, a medium storage section for storing a 
vertical stack of the separate trays having unprinted 
plate-like recording media set therein, a medium 
feeding mechanism configured to push out the sep- 
arate trays having plate- like recording media set so 
therein and stored in the medium storage section 
laterally from the lower end thereof one by one. a 
medium conveyance mechanism for receiving the 
separate trays having plate-like recording media set 
therein and pushed out by the medium feeding 55 
mechanism and conveying them along a prescribed 
conveyance path, an ink-jet printing head for con- 
ducting printing of captions, recorded content and 

the like on the surface of the plate-like recording 
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